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Preparation and Desulfurization Performance of One-dimensional ZnO Based
Composite Desulfurizer
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(1. School of Petro Chemical Engineering, Liaoning Shihua University, Fushun 113001, Liaoning, China;
2. Sinosteel Anshan Research Institute of Thermo-energy Co. LTD, Anshan 114044, Liaoning, China)

Abstract: An one-dimensional (Ni,Zn;.,)O composite desulfurizer for gasoline was prepared by an one-step composite method. The
samples were characterized by X-ray diffraction, Hp-temperature programmed reduction measurement, scanning electron microscopy
and BET specific surface area analysis. The results show that nickel is doped into the lattice of ZnO by the one-step compounding
method, which increases the force between active component nickel and ZnO and improves the active component of nickel
thermodynamic stability and chemical stability, thus effectively avoiding the loss in the process of reaction and accumulation by
heating during regeneration. Also, at a certain amount of nickel, (Ni,Zn;_)O composite desulfurizer can maintain an one-dimensional
nano-morphology that favors the reduction of active component nickel in the desulfurizer for the desulfurization. At a nickel amount
of 8%, (Ni,Zn;)O composite desulfurizer has better desulfurization and regeneration performances, and the desulfurization rate
becomes 99.0%. The service life of desulfurizer can still maintain to be 90 h after regeneration for seven times.
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Fig. 1 SEM images of composite (Ni,Zn, ,)O desulfurizer
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Fig. 3 XRD spectra of supported Ni/ZnO desulfurizer and
composite (Ni,Zn;_,)O desulfurizer
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Table 1 Cell parameters of the samples

Sample No. a/nm b/nm c/nm
A 0.325 16 0.325 16 0.521 12
B 0.324 44 0.324 44 0.519 99
C 0.324 34 0.324 34 0.518 52
D 0.324 39 0.324 39 0.517 80
E 0.325 34 0.325 34 0.521 31
ZnO 0.32531 0.325 31 0.521 30
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Fig. 4 H,-TPR curves of supported Ni/ZnO desulfurizer and
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Table 2 Specific surface area, pore volume and pore diameter
of supported Ni/ZnO desulfurizer and composite
(Ni,Zn,_,)O desulfurizer

Specific surface Pore volume/ Pore diameter/

Sample No. area/(m” g’]) (cm3~g’1) nm
A 38.52 0.675 0.630 0
B 37.43 0.636 0.6330
C 33.18 0.603 0.634 3
D 31.23 0.595 0.6323
E 28.56 0.563 0.629 3
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Fig. 6 Desulfurization curves of supported Ni/ZnO desulfurizer
and composite (Ni,Zn,_,)O desulfurizer
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